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Motivation
•Observations and reanalyses have demonstrated the Arctic has
warmed more rapidly than anywhere else in the world, referred to as
“Arctic Amplification”
•Arctic Amplification has been connected to a southward shift in the jet
stream as well as a “wavier” jet stream, though uncertainty remains
regarding the influence of the Arctic on the mid-latitudes (Francis and
Vavrus, 2015)
•Time series in near surface temperature anomalies in MERRA-2
exhibit shifts associated with changes in boundary conditions
(Simmons et al., 2017)
Datasets
•The Modern Era Retrospective analysis for Research and
Applications, Version 2 (MERRA-2; Gelaro et al., 2017)
•M2AMIP = 10 member ensemble of AMIP-style simulations using
identical forcing and boundary conditions to MERRA-2
•M2AMIP_ERAISST = A single realization of M2AMIP except sea
surface temperature (SST) and sea ice concentration (SIC) are
prescribed based on ERA-Interim (Dee et al., 2011)

















Results (cont’d): Changes in Atmospheric 
Circulation over Time
Figure 5 (above): Difference in SON mean 250 hPa zonal wind between
1997-2016 and 1980-1996 in (a) MERRA-2, (b) a single member of
M2AMIP, (c) M2AMIP with SST and SIC from ERA-I, and (d) the
M2AMIP ensemble mean.

























the	AMIP	experiments Figure 6 (above): Difference in SON variance of the 250 hPa meridionalwind between 1997-2016 and 1980-1996 in (a) MERRA-2, (b) a single
member of M2AMIP, (c) M2AMIP with SST and SIC from ERA-I, and (d)
the M2AMIP ensemble mean
Figure 7 (above): Difference in SON covariance of the 250 hPa zonal
and meridional wind between 1997-2016 and 1980-1996 in (a)
MERRA-2, (b) a single member of M2AMIP, (c) M2AMIP with SST and
SIC from ERA-I, and (d) the M2AMIP ensemble mean
•GBI	is	a	proxy	for	the	NAO	and	is	defined	as	the	area	averaged	
500	hPa	height	over	60–80°N,	20–80°W	(Hanna	et	al.,	2013)
•Arctic	Amplification	is	not	present	in	M2AMIP,	however	using	boundary	conditions	from	ERA-I	mitigates	this	issue
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